A well designed and delivered clinical trial is the main tool to define whether medical interventions 'work', and how well. As such, they are potent weapons in the armoury of medical progressdand like all potent weapons need to be used with care.
In this month's Thorax, Koegelenberg et al (see page 857) report the findings of a trial comparing the diagnostic accuracy of closed pleural biopsy (Abrams needle) and cutting needle pleural biopsy after thoracic ultrasound, for the diagnosis of pleural tuberculosis (TB). 1 This question is clearly important given the global significance of TB, and the key role of pleural biopsy in the diagnosis and microbiological assessment of its pleural presentations. To date, there are no published studies assessing ultrasoundguided pleural biopsy for the diagnosis of TB-related pleural effusions. This study is a continuation of this group's research programme which has a track record of delivering valuable evidence in the diagnosis of pleural TB, not least their previous study showing that thoracoscopy is superior to closed pleural biopsy in this disease.
2
Their studies are conducted in an area with a high prevalence of TB, with all the recruited subjects receiving the compared diagnostic tests, allowing the comparison of diagnostic results. In this new study, all patients underwent both Abrams biopsy and cutting needle biopsy, performed in random order. The design is simple, logical and efficient, with the diagnostic accuracy for TB assessed against accepted 'gold standards'. Given the biology of pleural TB, which manifests as diffuse pleural involvement, it is reasonable to propose that the two biopsy techniques may be similar. As such, the results of the study should be clinically important, but on this occasion caution needs to be exercised in interpreting these results in view of a flaw in study delivery.
The study was stopped prematurely (after 89 (40%) of a planned 220 subject recruitment). The study was originally, appropriately, planned as a non-inferiority design requiring 220 patients to demonstrate 'equivalence' of the two techniques within a 10% threshold. It was halted when a statistically significant difference was identified at a preplanned interim analysis, with closed pleural biopsy appearing more sensitive than cutting needle biopsy (81.8% vs 65.2%, p¼0.022). Unfortunately, this early cessation means it is difficult to interpret the result of the study and assess the possible benefit in favour of closed biopsy.
A clinical trial would normally only be stopped early in the face of 'overwhelming evidence' of a difference in outcome between the study groups (conventionally a p value of about <0.0001), a criterion generally known as the PetoeHaybittle rule.
3 4 The stopping decision would normally be taken by an independent group who are not part of the core investigator team, to avoid bias. This is key to the ability of the trial to fulfil its primary functions of delivering a result that is highly likely to be true, and is useful in quantifying the magnitude of any benefits seen. It is worth revisiting why this is so.
There are several reasons why trials should not stop when a statistically significant difference is first seen. 'Statistically significant' differences commonly arise by chance early during trial recruitment, and disappear later. This is the reason for the demanding (p<0.0001) threshold in the PetoeHaybittle rule. In this study, the statistical signal was p¼0.022, creating the possibility that the result is a statistical fluke and hence wrong. If the next two cases recruited to the study happened to favour cutting needle biopsy, the statistical significance would have disappeared (p¼0.08).
Our Unit's trial of adjuvant intrapleural streptokinase in pleural infection 5 is a reallife example of early and misleading statistical significance. During recruitment to this trial the independent Data Monitoring Committee first reviewed the data for safety assessment reasons after w40% of the recruitment. At this review there was a 'statistically significant' difference between the study groups in the frequency of death and surgery, with a p value of w0.01. This was not thought to constitute 'overwhelming evidence' of a treatment difference, was not communicated to the trial team and recruitment was allowed to proceed. By the next review this difference had disappeared and the eventual trial result was completely negative. With the benefit of hindsight, if the study had been stopped and published when this first significant p value was identified, we would have reported a result that was untrue.
Secondly, if a statistically significant difference in the trial outcome between study arms is used as a reason to stop, it is tempting to assess the data repeatedly in order to deliver the study result rapidly. Unfortunately, every 'peek' at the data increases the likelihood of a false-positive result. The conventional maximum p value for (arbitrary) statistical significance is <0.05, which means that the observed result has a chance of having arisen fortuitously of <1 in 20 (5%). However, if the results are assessed on 20 different occasions, a p value of 0.05 will occur by statistical chance alone on one occasion. The study investigators in this study did preplan their interim analysis, but they did not adjust their p values for this extra 'peek' at the data. A correction for one 'peek' would imply a p value of w0.025dbarely achieved when the trial was stopped.
Finally, stopping trials earlier than planned reduces the precision of the estimate of the outcome being assessed. This is most commonly expressed using the 95% CI for the result. In this study, the observed difference in the diagnostic sensitivity between the two techniques is 16.7%; however, the CIs imply that it is somewhere between 1.9% and 31.5%. This means that there is anything from an enormous and vital advantage, through to a trivial and unimportant difference in using Abrams biopsy for the diagnosis of TB. If recruitment had been completed to the original target of 220 and the difference between the groups had remained unaltered, the result would have allowed us to be reasonably confident that the advantage to Abrams biopsy would lie between 10.9% and 27.3%da more clinically useful estimate.
So how should the clinician respond to these results? Despite the above limitations, these are the first high quality randomised data in this area and the authors should be congratulated on conducting such a difficult and intensive trial. The study also provides interesting data on the high diagnostic sensitivity for pleural malignancy using an ultrasoundguided closed pleural biopsy strategy (100% for combined Abrams and Trucut)dthis aspect now warrants further specific study. The results of this study suggest that there may be an advantage to Abrams biopsy over cutting needle biopsy for the diagnosis of TBdas this disease is highly prevalent in resource-poor areas, this would be an important finding with implications for practice. However, we cannot be confident that this is true or of the magnitude of any possible advantage. Accordingly, clinical practice should not change on the basis of these results. This study demonstrates that such a trial is deliverable, and that there is a significant possibility that a more simple diagnostic strategy may be advantageous, consistent with previous evidence on the relatively high yield of Abrams biopsies in the diagnosis of pleural TB. Given the lack of data in this field, a fully completed randomised study of similar design would be the appropriate next step to advance diagnostic strategies in this important disease, and this study provides accurate data on the sample size required for such a trial. If such a study again demonstrated high diagnostic yields for both TB and malignancy with an ultrasound-guided blind technique, future assessment of this strategy compared with thoracoscopy or CT-guided biopsy would be warranted. Tools for the assessment of severity of patients with community-acquired pneumonia (CAP) have attracted much interest in the recent past. In this issue of Thorax (see page 878) two systematic reviews and meta-analyses address the value of such tools including no less than 40 1 and 23 studies.
2 Despite different inclusion strategies and statistical approaches, both studies report two main and similar conclusions. First, both the most extensively investigated tools (Pneumonia Severity Index (PSI) and CURB-65/CRB-65) have remarkably favourable power to predict mortality. Secondly, whereas PSI is somewhat better in predicting patients at low risk, the reverse is true for CURB-65/ CRB-65. However, these differences are of questionable clinical relevance. Thus, both tools can be regarded as equivalent. CRB-65 is the simplest tool and can easily be remembered and also applied in the outpatient setting. These straightforward conclusions are the result of a decade of intensive and successful work to establish clinically useful tools of severity assessment. So far success is impressive; clinicians now can use a very simple tool as an adjunct to clinical judgement, and studies on patients with CAP can rely on a validated tool for severity stratification. At this point, it is worthwhile having a look at the perspectives beyond: where do we have to go from here? Actually, there are many issues that still must be addressed concerning validation in intervention studies and still insufficently recognised ambiguities inherent to the severity scores.
PSI has been prospectively validated in independent populations as a tool to guide site of treatment decisions, and the use of the PSI was associated with a larger proportion of patients in PSI risk classes I and II who were treated in the outpatient environment without compromising their safety. 4 No such studies have been performed for CURB-65/CRB-65, and obviously these studies need to be performed.
On the other hand, it is difficult to imagine that such a complex tool as the PSI will ever be implemented in routine clinical practice, particularly in the outpatient setting. CURB-65, and particularly CRB-65, is clearly superior in terms of simplicity, and it is its simplicity that makes it preferable even if it provides slightly inferior predictions. However, the four-variable CRB-65 score is a delicate tool and vulnerable to ambiguities of its components. First, the respiratory rate may be difficult to assess in patients with rapid shallow breathing. In fact, no rules have been established regarding how to assess the respiratory rate precisely. Secondly, pneumonia-associated confusion is difficult if not impossible to distinguish from premorbid mental deficiencies in elderly and disabled patients. Evidently, pre-existing and pneumoniarelated confusion cannot be confidently differentiated in every case. As a result, confusion cannot be regarded exclusively as a parameter reflecting only severe sepsis but must also be recognised as a parameter possibly reflecting pre-existing mild central nervous system co-morbidity. The substrate of the parameter 'confusion' remains somewhat vague. Thirdly, if CURB-65 is used, blood urea nitrogen may be a confounder in patients with preexisting renal insufficiency and in the elderly. In fact, some have found that CURB-65 works less well in elderly patients. In one recent study of hospitalised elderly patients, the area under the curve (AUC) was significantly higher for the <65-year cohort in comparison with older patients (0.93 vs 0.7). 5 Others have suggested that oxygenation instead of confusion and blood urea nitrogen might work at least as well. 6 There is evidence that performance status is an independent predictor for short-and long-term mortality in hospitalised elderly patients. 7 Accordingly, combining the modified PSI with performance status led to better predictions being obtained.
8 Fourthly, the threshold of age (65 years) seems arbitrary and there is some evidence that higher cut-offs might work better. 9 Splitting age into decades might be even more promising. However, the rule would clearly lose much of the main strength of simplicity if stratification by age were to form a part of it.
The simplicity of the CRB-65 rule is not without pitfalls. A score of CRB-65 ¼ 1 already implies an increased risk of death and should prompt consideration of hospitalisation. However, when this score is applied in primary care, hospital referral would have to be considered in all patients just because of an an age older than 65 years. Although increasingly age >50 years is associated with increased risk of death, it is clearly impractical and inadequate to hospitalise all patients with CAP only because they are older than 65 years.
10 Thus, it is important to exclude age alone as a criterion when CRB-65 is used as an aid for the decision to hospitalise.
Studies addressing severity assessment of CAP mainly refer to hospitalised patients, and clearly more data are needed for the outpatient setting. Obviously, the available tools do not measure the same things and are imperfect, and there has been insufficient attention so far paid to the reasons behind this. Several studies have incorporated biomarkers to improve mortality predictions, and as things stand today it appears that some of these (in particular C-reactive protein and 11 12 procalcitonin, 11 but also adrenomedullin) 13e15 should be able to meet expectations. 
